ABSTRACT
INTRODUCTION
Nucleotide base composition analysis (1), the treatment of DNA with snake venom phosphodiesterase (SVP) and alkaline phosphatase, followed by HPLC analysis for the individual bases, is an important tool for determining the quality of synthetic DNA. One reaction which has a deleterious effect on the viability of DNA is acid-catalyzed depurination. When depurination occurs, an abasic site is formed in the DNA strand. This site is very susceptible to base-induced cleavage, giving a truncated DNA sequence as the product (2) . In the course of establishing quality control procedures for covalently fluoresceinated 6,7) . We then used phosphoramidite 1 to synthesize a series of 5'-TGAC-3' tetramers which were singly substituted with an apurinic site at all possible junctures. The oligonucleotides were prepared on an automated DNA synthesizer, then purified by reversed-phase HPLC and detritylated. The sequences are summarized in Table 1 . After enzymatic degradations of the oligonucleotides in Table  1 , the composition of residual bases was analyzed by reversedphase HPLC under the conditions cited in the experimental section. If one of the bases from digestion had a longer retention time than the natural nucleoside, we concluded that the digested base was covalently linked to the apurinic site. A similar analysis was used to probe C4' hydroxylated sites in oxidized DNA (8) . Figures 2 and 3 show results from digestions of compounds 3 and 4. Digestion of oligo 3 gave the normal pattern of nucleosides, indistinguishable from an equimolar mixture of natural DNA nucleosides. Digestion of oligo 4 showed no normal thymine in the sample. Instead, a peak which is most likely 5'-thymine-1,2-dideoxyribose was seen, eluting approximately 1.3 min after the expected thymine retention time. In oligos 4-7, the HPLC analysis showed the 'loss' of the nucleoside to the 5'-side of the dideoxyribose residue, with the appearance of a new nucleoside peak at longer retention time. In analogy to the thymine case, this peak is most likely 5'-nucleoside-i ',2'-dideoxyribose. The relative HPLC retention times of new nucleoside dimers found in enzymatic digestions of 4-7 are listed in Table 2 .
From these data, we concluded that the observed SVP cleavage pattern of labeled oligos was derived from the position of the labeling moieties, and not from the labels themselves. On a deeper level, we conclude that SVP requires the presence of a base residue on the 3'-side of a phosphodiester bond in an oligonucleotide for cleavage of that bond to occur. This implies that the enzyme active site will accomodate at least two bases, and that one of the nucleotide bases must be recognized as such by the active site. Finally, the DNA cleavage patterns observed in the hydrolysis of oligomers 2-7 should assist in identification of products from acid-catalyzed depurination of oligonucleotides, since the types of hydrolysis products will be nearly identical for model compounds 2-7 and depurinated DNA.
CONCLUSIONS
Snake venom phosphodiesterase digestion of an oligonucleotide containing an apurinic site to the 3'-side of a viable base gives a dimeric product which resists further hydrolysis by the enzyme. This cleavage pattern is useful in checking the integrity of synthetic oligonucleotides.
